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(54) PIEZOELECTRIC VIBRATOR 

(57)Abstract: 

PURPOSE: To provide a piezoelectric vibrator with 
improved reliability for which an oscillation frequency 
does not differ depending on the connection direction 
of a terminal even when the vibrator is built in an 
oscillation circuit in the extremely small-sized 
piezoelectric vibrator. 

CONSTITUTION: Electrodes 31 and 32 for connection 
are provided parallelly in a lateral direction Y leaned 
on one side in a longitudinal direction Y on an 
insulated substrate 1. The electrode 32 for 
connection is conducted with a back surface 
electrode by a via 35 and a dummy electrode 38 of an 
area corresponding to a draw-around electrode 33 is 
extended near the other end of the longitudinal 
direction. The electrode 31 for connection is 
conducted through the draw-around electrode 33 and 
the via 34 with the back surface electrode 37. An 
excitation electrode is formed and a crystal vibrating , 
plate 4 for which a pull-out electrode is pulled out to 

one end is electrically and mechanically connected with the electrodes for connection. 
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CLAIMS 



[Claim(s)] 

[Claim l] The piezoelectric transducer characterized by making almost the same capacity formed of the 
aforementioned external leading electrode in the piezoelectric transducer which has the insulating substrate 
which prepared at least two external leading electrodes, and the piezo-electric diaphragm in which at least two 
excitation electrodes by which electrical installation is carried out to the electrode for these external derivation 
were formed. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[000 li 

[Industrial Application] this invention relates to the piezoelectric transducer in consideration of the reliability 
of operation when including especially in an oscillator circuit about the piezoelectric transducer used as the 
source of a criteria oscillation of communication equipment, or a source of a clock of a microcomputer. 
[00021 

[Description of the Prior Art] The thing with small and electronic parts mounted with high density on the front 
face on a printed-circuit board is demanded with the miniaturization of electronic equipment, it also sets in the 
field of a piezoelectric transducer -- having •■ as [ show / in drawing 7 instead of an exception ] -* it is small and 
the thin surface mount type quartz resonator is invented In addition, drawing 8 is the BB cross section of 
drawing 7 , and drawing 9 is the bottom plan view of drawing 7 . The crystal diaphragm 81 which takes the 
support gestalt of ****** from which the drawer electrode of a couple was drawn by ** on the other hand in 
order to secure an oscillating field, even when this quartz resonator is small, It becomes the upper surface from 
the insulating substrates 84 in which 82 and 83 were formed of technique, such as metallizing, such as an 
electrode for connection, the crystal diaphragm 81 is directly carried on this electrode for connection, without 
using the base material used in the former, and it has composition joined by the conductive jointing material 85. 
The electrode 83 for connection is pulled out by the longitudinal direction end section of a surface mount type 
quartz resonator, and is drawn by the rear-face electrode 88 on the back. Moreover, the electrode 82 for 
connection is pulled out by this other end through the leading- about electrode 87, and is drawn by the rear- face 
electrode 89 on the back. And the hermetic seal was performed with the cap 86. Thus, by adopting the 
composition which derives a drawer electrode to ** on the other hand, it was possible to have secured an 
oscillating field also in the miniaturized crystal diaphragm. 
[0003] 

[Problem(s) to be Solved by the Invention] With the above-mentioned composition, to on the other hand the 
drawer electrode on a crystal diaphragm drawing to **, the external leading electrode (terminal) of the quartz 
resonator which packaging was carried out and was completed is prepared in the ends of a longitudinal 
direction, and as shown in drawing 7 , it needed to take about one external leading electrode even on another 
side of a longitudinal direction in the interior of vibrator. -However, when it included in a typical oscillator 
circuit as shows such a quartz resonator to drawing 4 , it had the trouble that oscillation frequency differed 
slightly, by the direction which connects an external leading electrode (terminal). It is considered to be one 
factor that capacity is formed in the rear-face inter-electrode to which this is connected with a crystal 
diaphragm-like drawer electrode edge and the drawer electrode concerned since the leading-about electrode 
was formed through an insulating substrate. The difference of this oscillation frequency had appeared notably 
[ when especially a load-carrying capacity value is small ]. 

[0004] Although the vibrator concerned is built into ** in the micro piezoelectric transducer of composition of 
having drawn the drawer electrode at an oscillator circuit on the other hand in order to secure a 
plane of- vibration product when it is made in order that this invention may solve the above-mentioned trouble, 
and it miniaturizes, it aims at offering the reliable piezoelectric transducer from which oscillation frequency 
does not differ by the connection direction of a terminal. 
[0005] 

[Means for Solving the Problem] In order to solve the above-mentioned trouble, the piezoelectric transducer by 
this invention has the insulating substrate which prepared at least two external leading electrodes, and the 
piezo-electric diaphragm in which at least two excitation electrodes by which electrical installation is carried 
out to the electrode for these external derivation were formed, and is characterized by making almost the same 
capacity formed of the aforementioned external leading electrode. 
[0006] 

[Function] In the former, as shown in drawing 5 , the capacity Cl by existence of an external leading electrode 
had become the composition seemingly attached only to one of the two of a piezoelectric transducer. Since it is 
wiring so that it may become almost the same, as the capacity of the external leading electrode formed on the 
insulating substrate of making area of an external leading electrode almost the same etc., for example is shown 
in drawing 6 according to this invention, capacity Cl and C2 formed of the external leading electrode prepared 
in the ends of a piezoelectric transducer Q can be made equal, and it stops however, having directivity 
electrically. Although included in an oscillator circuit in the direction of a terminal of the flume-gap which is 



such a piezoelectric transducer, since there is no difference in the capacity value which appears in the ends of a 

piezoelectric transducer, oscillation frequency is also changeless. 

100071 

[Example] The surface mount type quartz resonator which used the AT -cut quartz plate about the 1st example 
of this invention is taken for an example, and it explains with reference to a drawing. DnawjngJ, is the plan 
showing the 1st example of this invention, drawing.2 is an A- A cross section in the state where the structure of 
drawing 1 was closed with the cap, and drawing 3 is the rear-face view of drawing 1 . The insulating substrate 1 
consists of an alumina of the rectangle configuration whose thickness is about 0.6mm, and notching 11 and 12 
is formed in the ends of a longitudinal direction. Near the periphery of this insulating substrate 1. the alumina 
coat 2 with a thickness of about 30 micrometers is formed by the shape of a periphery. It inclines toward one 
side of a longitudinal direction X, and two electrodes 31 and 32 (a part of external leading electrode) for 
connection are formed in the inner direction of this alumina coat together with the direction Y of a short hand. 
The periphery-like electrodes 31a and 32a are respectively formed in the electrodes 31 and 32 for these 
connection, and the beer 35 (what prepared the breakthrough and filled this up with the metaled electrode 
material) which leads this electrode to the rear face of the insulating substrate 1 is formed on the electrode 32 
for connection. The surface electrode for connection has flowed with the rear- face electrode 36 with this beer 35. 
Moreover, the electrode 31 for connection is electrically connected with the beer 34 prepared in the another side 
edge of a longitudinal direction by the leading-about electrode 33, and the surface electrode for connection has 
flowed through it with the rear-face electrode 37 with this beer. From the electrode 32 for connection, the 
dummy electrode 38 of the area corresponding to the aforementioned leading-about electrode 33 is prolonged 
even near the another side edge of a longitudinal direction. The electrode 31 for connection, the leading-about 
electrode 33 (a part of one external leading electrode is constituted) and the electrode 32 for connection, and the 
dummy electrode 38 (a part of external leading electrode of another side is constituted) pass along the center of 
the direction Y of a short hand of an insulating substrate, and are carrying out the electrode configuration of an 
axial symmetry mostly to the line which extends in a longitudinal direction. The electrode for these connection, 
a leading-about electrode, and a dummy electrode carry out metallizing of the tungsten, it is the composition ol 
having performed nickel plating and gold plate on this upper surface, and. as for the thickness of the electrode 
for connection, it of about 30 micrometers, a leading-about electrode, and a dummy electrode makes thickness 
of about 15 micrometers and the electrode for connection equal to the thickness of the aforementioned alumina 
coat. Moreover, the height 21 for carrying the another side edge of the crystal diaphragm mentioned later in the 
other end of a longitudinal direction X is formed. Although the dotted line shows, one pair of excitation 
electrodes are formed in the front rear face of a rectangle -like AT cut quartz plate, and, as for the crystal 
diaphragm 4, the drawer electrode is pulled out by the one side edge of a longitudinal direction X from the 
excitation electrode. This crystal diaphragm 4 is constructed over the aforementioned electrode for connection, 
and the aforementioned height 21, and the conductive jointing material 5 of a polyimide system to which 
viscosity, the amount, etc. were adjusted appropriately is applied in the electrode side for connection. The cap 6 
is doing the configuration of the product made from an alumina, and a reverse concave, and the periphery size 
is designed equally to the size of the aforementioned alumina coat. And a cap is joined to this alumina coat by 
the low melting glass 61, and it is closed in airtight. 

[0008] Next, the comparison data of elegance are explained with drawing 10 this invention article and 
conventionally, the path of insertion of the quartz resonator [ set drawing 10 to a surface mount / which adopted 
the insulating substrate of the external leading-electrode composition of composition of being shown in the 
above-mentioned conventional example / type quartz resonator, and it which adopted the insulating substrate 
of the external leacling-electrode composition of composition of being shown in the above-mentioned example, 
and ] in an oscillator circuit - right and left - **** - it is the graph which shows the frequency rate of change ol 
a case In drawing 10 , A of each element of a horizontal axis shows the conventional example, and B shows this 
invention article. In the case of (load-carrying capacity CL) 5.43pF, 1A is the average of the frequency rate of 
change of 50 measurement sizes on the nominal frequency of 24MHz in elegance conventionally and IB is the 
average in these conditions in this invention article. In the case of (load-carrying capacity CL) 11.5pF, 2A is the 
average of the frequency rate of change of 50 measurement sizes on the nominal frequency of 24MHz in 
elegance conventionally, and 2B is the average in these conditions in this invention article. Even if this 
invention article changes the path of insertion of a piezoelectric transducer from drawing 10 to an oscillator 
circuit, that there is almost no change of oscillation frequency can understand clearly. 

[0009] In addition, in the above-mentioned example, although explained taking the case of the surface mount 
type quartz resonator, this invention can be applied also to vibrator other than a surface mount type, and may 
be other piezoelectric material, such as a piezo-electric ceramic vibrator. Moreover, what is necessary is not to 
limit the external leading-electrode composition and the number which are formed on an insulating substrate 
to the above-mentioned example, either, and just to change them suitably with the composition of a package, 
the configuration of a piezo electric diaphragm, size, etc. When the thickness of an insulating substrate differs 
partially and a part of external leading electrode is formed in this portion like forming the oscillating space of a 
piezo-electric diaphragm in an insulating substrate especially, the capacity formed also differs. In such a case, it 
is necessary to set up capacity value by the means of adjusting the area of each external leading electrode. 

[ooio] - " 



[Effect lot* the Pnvention] According to this invention, by the former, as shown in drawing 5 , the capacity by 
existence of an external leading electrode had become the composition seemingly attached only to one of the two 
of a piezoelectric transducer. Since it is wiring so that it may become almost the same, as the capacity of the 
external leading electrode formed on the insulating substrate of the area of an external leading electrode 
making it almost the same etc. is shown in d rawing 6 , for example according to this invention, capacity value 
formed of the external leading electrode prepared in the ends of a piezoelectric transducer can be made equal, 
and it stops however, having directivity electrically. Although it includes in an oscillator circuit that it is such a 
piezoelectric transducer, since there is no difference in the capacity value which appears in the ends of a 
piezoelectric transducer by the direction of a terminal, oscillation frequency is also changeless. Therefore, even 
when a load-carrying capacity value is small, the oscillation frequency stabilized as a whole can be obtained, 
and a reliable piezoelectric transducer can be obtained. 
TECHNICAL FIELD 



[Industrial Application! this invention relates to the piezoelectric transducer in consideration of the reliability 
of operation when including especially in an oscillator circuit about the piezoelectric transducer used as the 
source of a criteria oscillation of communication equipment, or a source of a clock of a microcomputer. 

PRIOR ART 



[Description of the Prior Art] The thing with small and electronic parts mounted with high density on the front 
face on a printedcircuit board is demanded with the miniaturization of electronic equipment, it also sets in the 
field of a piezoelectric transducer having - as [ show / in drawing 7 instead of an exception ] - it is small and 
the thin surface mount type quartz resonator is invented In addition, drawing 8 is the B B cross section of 
drawing 7 , and drawing 9 is the bottom plan view of drawing 7 . The crystal diaphragm 81 which takes the 
support gestalt of ****** from which the drawer electrode of a couple was drawn by ** on the other hand in 
order to secure an oscillating field, even when this quartz resonator is small, It becomes the upper surface from 
the insulating substrates 84 in which 82 and 83 were formed of technique, such as metallizing, such as an 
electrode for connection, the crystal diaphragm 81 is directly carried on this electrode for connection, without 
using the base material used in the former, and it has composition joined by the conductive jointing material 85. 
The electrode 83 for connection is pulled out by the longitudinal direction end section of a surface mount type 
quartz resonator, and is drawn by the rear-face electrode 88 on the back. Moreover, the electrode 82 for 
connection is pulled out by this other end through the leading-about electrode 87, and is drawn by the rear-face 
electrode 89 on the back. And the hermetic seal was performed with the cap 86. Thus, by adopting the 
composition which derives a drawer electrode to ** on the other hand, it was possible to have secured an 
oscillating field also in the miniaturized crystal diaphragm. 



EFFECT OF THE INVENTION 



[Effect of the Invention] According to this invention, by the former, as shown in drawing 5 , the capacity by 
existence of an external leading electrode had become the composition seemingly attached only to one of the two 
of a piezoelectric transducer. Since it is wiring so that it may become almost the same, as the capacity of the 
external leading electrode formed on the insulating substrate of the area of an external leading electrode 
making it almost the same etc. is shown in drawing 6 , for example according to this invention, capacity value 
formed of the external leading electrode prepared in the ends of a piezoelectric transducer can be made equal, 
and it stops however, having directivity electrically. Although it includes in an oscillator circuit that it is such a 
piezoelectric transducer, since there is no difference in the capacity value which appears in the ends of a 
piezoelectric transducer by the direction of a terminal, oscillation frequency is also changeless. Therefore, even 
when a load-carrying capacity value is small, the oscillation frequency stabilized as a whole can be obtained, 
and a reliable piezoelectric transducer can be obtained. 

TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] With the above-mentioned composition, to on the other hand the 
drawer electrode on a crystal diaphragm drawing to **, the external leading electrode (terminal) of the quartz 
resonator which packaging was carried out and was completed is prepared in the ends of a longitudinal 
direction, and as shown in drawing 7 , it needed to take about one external leading electrode even on another 
side of a longitudinal direction in the interior of vibrator. However, when it included in a typical oscillator 
circuit as shows such a quartz resonator to drawing 4 , it had the trouble that oscillation frequency differed 
slightly, by the direction which connects an external leading electrode (terminal). It is considered to be one 
factor that capacity is formed in the rear-face inter-electrode to which this is connected with a crystal 
diaphragm-like drawer electrode edge and the drawer electrode concerned since the leading -^bout electrode 



was forhied through an insulating substrate. The difference of this oscillation frequency had appeared notably 
[ when especially a load-carrying capacity value is small ]. 

[0004] Although the vibrator concerned is built into ** in the micro piezoelectric transducer of composition of 
having drawn the drawer electrode at an oscillator circuit on the other hand in order to secure a 
planeofvibration product when it is made in order that this invention may solve the above-mentioned trouble, 
and it miniaturizes, it aims at offering the reliable piezoelectric transducer from which oscillation frequency 
does not differ by the connection direction of a terminal. 



MEANS 



[Means for Solving the Problem] In order to solve the above-mentioned trouble, the piezoelectric transducer by 
this invention has the insulating substrate which prepared at least two external leading electrodes, and the 
piezo-electric diaphragm in which at least two excitation electrodes by which electrical installation is carried 
out to the electrode for these external derivation were formed, and is characterized by making almost the same 
capacity formed of the aforementioned external leading electrode. 

OPERATION 



[Function] In the former, as shown in drawing 5 , the capacity Cl by existence of an external leading electrode 
had become the composition seemingly attached only to one of the two of a piezoelectric transducer. Since it is 
wiring so that it may become almost the same, as the capacity of the external leading electrode formed on the 
insulating substrate of making area of an external leading electrode almost the same etc., for example is shown 
in drawing 6 according to this invention, capacity Cl and C2 formed of the external leading electrode prepared 
in the ends of a piezoelectric transducer Q can be made equal, and it stops however, having directivity 
electrically. Although included in an oscillator circuit in the direction of a terminal of the flume gap which is 
such a piezoelectric transducer, since there is no difference in the capacity value which appears in the ends of a 
piezoelectric transducer, oscillation frequency is also changeless. 

EXAMPLE 



[Example] The surface mount type quartz resonator which used the AT-cut quartz plate about the 1st example 
of this invention is taken for an example, and it explains with reference to a drawing. Drawing 1 is the plan 
showing the 1st example of this invention, drawing 2 is an A-A cross section in the state where the structure of 
drawing 1 was closed with the cap, and drawing 3 is the rear-face view of drawing 1 . The insulating substrate 1 
consists of an alumina of the rectangle configuration whose thickness is about 0.6mm, and notching 11 and 12 
is formed in the ends of a longitudinal direction. Near the periphery of this insulating substrate 1, the alumina 
coat 2 with a thickness of about 30 micrometers is formed by the shape of a periphery. It inclines toward one 
side of a longitudinal direction X, and two electrodes 31 and 32 (a part of external leading electrode) for 
connection are formed in the inner direction of this alumina coat together with the direction Y of a short hand. 
The periphery-like electrodes 31a and 32a are respectively formed in the electrodes 31 and 32 for these 
connection, and the beer 35 (what prepared the breakthrough and filled this up with the metaled electrode 
material) which leads this electrode to the rear face of the insulating substrate 1 is formed on the electrode 32 
for connection. The surface electrode for connection has flowed with the rear-face electrode 36 with this beer 35. 
Moreover, the electrode 31 for connection is electrically connected with the beer 34 prepared in the another side 
edge of a longitudinal direction by the leading-about electrode 33, and the surface electrode for connection has 
flowed through it with the rear-face electrode 37 with this beer. From the electrode 32 for connection, the 
dummy electrode 38 of the area corresponding to the aforementioned leading-about electrode 33 is prolonged 
even near the another side edge of a longitudinal direction. The electrode 31 for connection, the leading-about 
electrode 33 (a part of one external leading electrode is constituted) and the electrode 32 for connection, and the 
dummy electrode 38 (a part of external leading electrode of another side is constituted) pass along the center of 
the direction Y of a short hand of an insulating substrate, and are carrying out the electrode configuration of an 
axial symmetry mostly to the line which extends in a longitudinal direction. The electrode for these connection, 
a leading-about electrode, and a dummy electrode carry out metallizing of the tungsten, it is the composition of 
having performed nickel plating and gold plate on this upper surface, and, as for the thickness of the electrode 
for connection, it of about 30 micrometers, a leading-about electrode, and a dummy electrode makes thickness 
of about 15 micrometers and the electrode for connection equal to the thickness of the aforementioned alumina 
coat. Moreover, the height 21 for carrying the another side edge of the crystal diaphragm mentioned later in the 
other end of a longitudinal direction X is formed. Although the dotted line shows, one pair of excitation 
electrodes are formed in the front rear face of a rectangle-like AT-cut quartz plate, and, as for the crystal 
diaphragm 4, the drawer electrode is pulled out by the one side edge of a longitudinal direction X from the 
excitation electrode. This crystal diaphragm 4 is constructed over the aforementioned electrode 4br connection, 



and the a tore Mentioned height 21, and the conductive jointing material 5 of a polyimide system to which 
viscosity, the amount, etc. were adjusted appropriately is applied in the electrode side for connection. The cap 6 
is doing the configuration of the product made from an alumina, and a reverse concave, and the periphery size 
is designed equally to the size of the aforementioned alumina coat. And a cap is joined to this alumina coat by 
the low melting glass 6L and it is closed in airtight. 

[00081 Next, the comparison data of elegance are explained with drawing;_10 this invention article and 
conventionally the path of insertion of the quartz resonator [ set drawing 10 to a surface mount / which adopted 
the insulating substrate of the external leading-electrode composition of composition of being shown in the 
above-mentioned conventional example / type quartz resonator, and it which adopted the insulating substrate 
of the external leading-electrode composition of composition of being shown in the above-mentioned example, 
and J in an oscillator circuit right and left **** - it is the graph which shows the frequency rate of change of 
a case In drawing 10 , A of each element of a horizontal axis shows the conventional example, and B shows this 
invention article. In the case of (load-carrying capacity CD 5.43p.F. 1A is the average of the frequency rate o( 
change of 50 measurement sizes on the nominal frequency of 24MHz in elegance conventionally, and IB is the 
average in these conditions in this invention article. In the case of (load-carrying capacity CD li.5pF, 2A is the 
average of the frequency rate of change of 50 measurement sizes on the nominal frequency of 24MHz in 
elegance conventionally, and 2B is the average in these conditions in this invention article. Even if this 
invention article changes the path of insertion of a piezoelectric transducer from drawing 10 to an oscillator 
circuit, that there is almost no change of oscillation frequency can understand clearly. 

[0009] In addition, in the above-mentioned example, although explained taking the case of the surface mount 
type quartz resonator, this invention can be applied also to vibrator other than a surface mount type, and may 
be other piezoelectric material, such as a piezo electric ceramic vibrator. Moreover, what is necessary is not to 
limit the external leading-electrode composition and the number which are formed on an insulating substrate 
to the above-mentioned example, either, and just to change them suitably with the composition of a package, 
the configuration of a piezo- electric diaphragm, size, etc. When the thickness of an insulating substrate differs 
partially and a part of external leading electrode is formed in this portion like forming the oscillating space of a 
piezo-electric diaphragm in an insulating substrate especially, the capacity formed also differs. In such a case, it 
is necessary to set up capacity value by the means of adjusting the area of each external leading electrode. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing ll The plan showing the surface mount type quartz resonator by the example of this invention. 

[Drawing 2] The A-A cross section in the state where it closed with the cap in drawing 1 . 

[Drawing 31 The bottom plan view view of drawing 1 . 

[Drawing 41 The circuit diagram showing a general oscillator circuit. 

[Drawing 5] Drawing showing the capacity of the piezoelectric transducer by the conventional example which 
appears in an edge on the other hand. 

[Drawing 6] Drawing showing the capacity which appears in the ends of the piezoelectric transducer by this 
invention. 

[Drawing 7] The plan showing the surface mount type quartz resonator of the conventional example. 
[Drawing 81 The BB cross section in the state where it closed with the cap in drawing 7 . 
[Drawing 9] The bottom plan view of drawing 7 . 
[Drawing 10] The graph which shows comparison data. 
[Description of Notations] 

1 Insulating Substrate 

2 Alumina Coat 
21 Height 

31 32 Electrode for connection 
33 Leadingabout Electrode 
38 Dummy Electrode 
31a, 32a Periphery-like electrode 

4 81 Crystal diaphragm (piezo electric diaphragm) 

5 85 Conductive jointing material 

6 86 Cap 

5 85 Low melting glass 
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bfe««(C*JtSA-ADf®iaT-fe!?, i3ttHO« 
SKIT & S = ISSttSffi 1 ULWLlimfriWl 0.6mm 

1 2#iS(te>^^Tv^s 0 

l ©i-WHiBg £ liJiWeJP #w 3 o u mffl t;u ^ ± n - 
b 2ASiS(te)^^TV^5o c©7;i/5 hOrt^tij 

3 1,32 W«K*aMffi©-ffi) a s ^¥^IqIYt36^ 
T•iS:ite>i^TV^So cn^SEfl^lcas l, 3 2t:it 
#^i^tt«@3 1 a, 3 2 a 6^T*»)^ mm 

nmz 2±tz&z<Dmm*:i!m&mR 1 ©s®^*< t- 

7" 3 5 (Mii?Lfti§ltc:n{c^M(Dm^M#ft36Jfibt 
*©) * s ^{t^>nT^^So COt7 3 5 (Cit)S®©S 

^ffl«s<i*®®s3 6 £mm.L-c^z>o stz, m^m 

«3 U45l#0b«lB3 3CJ;»)«Mra©flte&«|K: 

i« cotfTCi Dsa©8^«sttxa«ffi3 7 t^itb 
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X^i, S^ffl*M3 2fr£&fttjfB3l£lH]L®f3&3 3fC 
ttfc-T £ Wmoy 5. - 3 8 &-9:ttfa<Dftk%ffiT£m 

izzz-rnvz^Zo mmmmm3 i fc§i£@ utga 3 

(-#©^S3^ffiS®©-g0£#|fi£) s &jffifttt&3 2 
£y^-WS3 8 (ffcS©^igai«a©-Sl3£}gfi£) 

1 5,um£^ffl^©J¥^£lifJf37Vl/*:hzj- hcofll 

[ § aj £ n t ^ & . z. <D7kAmms. a \±mtmm 
mmMhmf&m%&2 1 \z%mzti, mmmm&mx\± 
mwizms., mm^mm^nr^mz.^u -f h-mvm 

6 1 CtdOZ^^t^- hi:^r^ 

[0 0 0 8] #»i|§Sfcfi£*B©J£tt7 s -*feia 

1 0 i:£:&£I£BJ3-r3o HI 0 ii> ±f3tfefe^!l tc^-T« 

flswjacieiattatRSSfflufejencisv^T, wishes 

iS^fb^S^-r^7Tfe-5 0 HIl 0<DteiPZ\ -WIS 

oftfi*cDAi±ti6*«it^u Bi±**wa*^-r. 1 

A&i&fc&lZ&^T&foffliim. 2 4MHz f 
(CD 5. 4 3pF©i§£-T% -y->r;HR5 0ffl©Jl«[ 

f^T-©¥i9flT-2&5o 2 Atte^SC^T&fWSiftft 

2 4MHz -eft^fi (CL) 1 1 . 5 p F©*§£"t% 

> 5 0 fflOfflSaR^b^O^JSttT D s 2 B tt 

*^S^43^T|HI^T-©¥±9fitT-fe-5 0 Ell 04»6 

&e>*Tfc, <s^fc'aM&m©^fb#&^;:^#Bj 

[0 0 0 9] ±f 31156 WC^T^ gSUSS© 

W*W)ffi»?t: * iSffi T- $ 5 U ffitt-fe 7 $ v t 
V©«KDEEttttt*TfcoT*>.fcV\i iS&Sif£»£± 

.t:»ia*ns*MB5*ffimiiflijEau »*±i3SQfi«it:iH* 

&©T-fct&<, /ty-fr— 5>©fl|jE& SSIBIttK© 



4 

mteiZ<Z>„ £©£-5*»^tt, #^.«B«£H«ao® 
5. 

[0 0 10] 

[«EfflSfr*] ^aitanit t£*T-fct0 5£^-f £ 
n ft?0Jt££©#O^&;f||j&fc;&-3T^£. L<6»U * 

<n®M.&ffl£ffl— ht£Z>±.o\zmMk{jZ^Z>fzisb, 06 
c^-f <£ 5 tjE«B»?®Mi«t:igffj' e>ft;tfl.«H*fcHtt 

sw«jt^riertts^&«t<fts 0 cct-s&BEttffii&^-c 

fe5i:^tilElKKia^a^*4»?^|6jt l f. t>JEEttlSi& 

©BSVijEWltfH^ff^ 3 i #T # 5 „ 
[0S©ffifi|i&g8SJ3] 

[ a i ] fc&mcDmmm iz «t 5 *an»suicaffi»? * 
^j-r^aisio 

[0 2] ®1 t:*V%T^-i' v r/iCTitlt UfcttSa© A- 
ABfBBI. 

[0 3] 0 1 ©jasmin,, 

[04] -jRWSe^HBS^-riHiKia. 

[05] fi£*fi«{cJ:5EttlBi& : ?©— *«ltSft5S* 

30 £^t"0o 

[0 6] ^WtiSEttfift^WStilCiinS^FJI* 

^■T0o 

[07] ^^d©«a^M7j<aistt^^^t-¥a0o 

[08] m 7 t^JliT^r^ T'CtiJit Ufctt«©B - 

BwaSo 

[0 9] ^17©aa0. 

[010] ttm^-tz^-ty^yo 

1 'IfilKttStS 

40 2 h 

2 1 

31,32 tmmim 
33 ?[^0um@ 
3 8 ^*^-®ts 

3 1a, 32a fflftWm 

4, 8 1 CE«g»«) 
5,85 #W.'&&&tt 

6, 8 6 Jftv7 

5, 8 5 i&m&ji?* 
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